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(57)Abstract: 

PURPOSE: To improve the connecting reliability of a 
CCB bump, by providing a configuration so that the inner 
periphery length of a contact hole becomes long when a 
ground film is deposited and formed in the contact hole 
that is opened and formed in the surface protecting film 
of a semiconductor wafer and the CCB bump is bonded 
to the surface. 

CONSTITUTION: An Si3N4 film 2 is deposited on the 
surface of a wafer 1. A hole is provided at a specified 
place by photoresist/etching, and an Al wiring 3 is 
exposed. Thereafter, a glass protecting film 4 comprising 
Si02 is formed. Then, photoresist having a comb^teeth 
pattern is deposited on the surface of the glass 
protecting film 4. Wet etching is performed, and a 
contact hole 5 is formed. Then, a thin ground film 6 
comprising chromium/copper/gold and the like is 
evaporated on the inner periphery of the hole 5. 
Thereafter, photoresist is deposited on the surface of 
the wafer 1. The hole 5 is opened by etching, and the 

ground film 6 is exposed. A solder film 8 comprising tin and lead is formed. The photoresist 7 
and the unnecessary solder film 8 are removed. Thereafter, the wafer 1 is put into a reflow 
furnace for fusing and heating. Thus, a CCB bump 9 is formed. 
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PUBLICATION NUMBER 

Japanese Patent Laid-Open No. 1-191451 
TITLE OF THE INVENTION 

Production method of semiconductor device 
CLAIMS 

1. A method for manufacturing a semiconductor 
device, compr is ing : 

providing a contact hole which has a long internal 
circumference when depositing a base film in said contact 
hole, which is formed with the aperture formation on the 
surface of a semiconductor wafer, and bonding the CCB 
bump on the surface of said contact hole. 

2. The method for manufacturing a semiconductor 
device according to the claim 1, wherein said CCB bump 
is made of tin and lead alloys. 

DETAILED DESCRIPTION OF THE INVENTION 

INDUSTRIAL APPLICATION FIELD 

The present invention relates to the method for 
manufacturing a semiconductor device having the CCB bump. 
More particularly, it relates to the effective 
technology to improve the connection reliability of the 
CCB bump. 

PRIOR ART 

The flip chip, which is provided by face-down 
bonding the semiconductor pellet on the implementation 
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board via the CCB bump joined on an aluminum (Al) 
electrode, has been considered as an appropriate 
implementation method for high-density implementation 
of the semiconductor device. 

The pages from 104 to 106 in the "BASIC INTEGRATED 
CIRCUIT ENGINEERING) " issued in 1975 by the McGraw-Hill, 
Inc. describe how to manufacture the CCB bump. 

The part describes that the spherical CCB bump can 
be manufactured by providing the contact hole on the 
protective layer of the AI wire of the semiconductor wafer 
(hereinafter called "wafer"), depositing the base film 
comprising metal layers, such as chromium (Cr) , copper 
(Cu) and gold (Au), selectively soldering the alloy of 
tin (Sn) and lead (pb), and then performing the wet back 
in the reflow furnace. 

PROBLEMS TO BE SOLVED BY THE INVENTION 

However, the problem that the electromigrat ion in 
flip chip may cause a poor connection reliability of a 
CCB bump is pointed out. 

When high current flow into the CCB bump, the 
electromigrat ion occurs since Sn atoms and Pb atoms move. 
However, cavity is likely generated on the central part 
of the CCB bump since the density of current in fringe 
region (the outer layer part) is higher than the central 
part of the CCB bump and Sn atoms and Pb atoms in fringe 
region moves to the central part. 

The cavity is gradually grown and the crack may be 
generated, so that defective conduction may occur and 
the connection reliability or life of the CCB bump may 
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be decreased. 

Although the elect romigration in the fringe part 
of the CCB bump was pointed out in the "national 
convention of Institute of Electronics and Communication 
Engineers of Japan meeting in 1981 featuring the 
consideration of the elect romigrat ion in the joint of 
large multichip module", the method to effectively 
prevent the decrease of CCB bump connection reliability 
caused by elect romigration has not been found yet. 

The present invention is directed to provide the 
technology that can prevent the poor connection 
reliability of the CCB bump caused by the 
elect romigrat ion . 

The above-described characteristics and other 
characteristics of the present invention will be 
clarified with the description in this specification and 
the attached drawing. 

MEANS TO SOLVE THE PROBLEMS 

The typical examples of this invention disclosed 
in application are described simply as follows. 

That is, the semiconductor device has a form, 
wherein the long internal circumference is provided for 
a contact hole when depositing a base film in said contact 
hole, which is formed with the aperture formation on a 
semiconductor wafer, and bonding the CCB bump on the 
surface of the contact hole. 

OPERATIONS 

According to the above-mentioned process, the 
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circumference of the CCB bump jointing on the surface 
of the base film in the contact hole becomes longer, thus 
(1) the volume of the fringe part becomes larger than 
the volume of the central part when comparing the CCB 
bump manufactured with the above-mentioned process and 
the spherical CCB bump having the same volume. (2) The 
area of the fringe part becomes larger when comparing 
the CCB bump manufactured with the above-mention process 
and the spherical CCB bump having the same size area in 
the contact hole. 

Therefore, (1) the current density flowing through 
the CCB bump relatively decreases, the elect romigrat ion 
in the fringe part can be prevented. (2) In addition, 
the contact resistance of the contact hole part can be 
kept low. 

EXAMPLES 

The figure 1 (a) to (d) shows the production method 
of the semiconductor device and the FIG. 1 (a), (c) and 
(d) are sectional view of a wafer and the FIG. 1 (b) is 
the enlarged perspective diagram of a wafer to show the 
shape of the contact hole. 

At first, the predetermined integrated circuit 
pattern (not shown) is formed on a circuit forming area 
according to the standard wafer process and the 5isNa 
film 2 is deposited on the surface of the wafer with the 
plasma CVD method. 

Next, a predetermined holes are provided on the Si3N 
and the film 2 with the photoresist or dry etching to 
expose the AI wire 3, and then the glass overcoat 4 
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consisting of 5in2 is deposited on the surface of the 
wafer 1 with the sputtering (FIG. 1 (a)). 

Then, a photoresist is deposited on the surface of 
the glass overcoat 40 and the contact hole 5 can be formed 
by performing the wet etching while using the 
above-mentioned photoresist as a mask. 

In this case, the comb-teeth shape contact hole can 
be formed by making the mask pattern of the photoresist 
as the comb-shaped teeth as shown in FIG. 1 (b) . 

The contact hole 5 manufactured with the 
above-mentioned process has many uneven surfaces, so 
that it has longer internal circumference compared with 
the conventional spherical contact hole with the same 
volume . 

The metal layers comprising, such as chromium (Cr) , 
copper (Cu) and gold (Au), are deposited on the inner 
surface of the contact hole 5 and the photoresist is 
deposited on the surface of the wafer 1. The top part 
of the contact hole is opened with the etching process 
and the solder layer 8 comprising tin (Sn) and lead (Pb) 
is deposited on the surface of the hole. (FIG. 1(C)) 

The unnecessary solder layer deposited on the photo 
resist 7 is removed with the lift off process and the 
solder layer 8 is melted by transferring the wafer 1 in 
the reflow furnace to form the CCB bump 9. 

The following advantage can be obtained by mounting 
the planar or comb-teeth shape wafer 1 on the mounting 
substrate after splitting into the pellet. 

(1) Since the CCB bump 9 formed in the teeth-shaped 
contact hole has long external circumference, the volume 
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of the fringe part becomes larger than the volume of the 
central part when comparing the CCB bump manufactured 
with the above-mentioned process and the spherical CCB 
bump having the same volume. The area of the fringe part 
becomes larger when comparing the CCB bump manufactured 
with the above-mentioned process and the spherical CCB 
bump having the same size area in the contact hole. 

Therefore, the density of the current flowing 
through the CCB bump 9 becomes relatively low, the 
elect romigrat ion in the fringe part can be prevented. 

(2) With the reason of (1), the connection 
reliability and the life of the CCB bump increases and 
the semiconductor with high reliability can be provided. 

In addition, the contact resistance of the contact 
hole part can be kept low. 

Although the invention has been described in its 
preferred form, it is understood that the invention is 
not limited to the specific embodiments, so that various 
changes and modifications may be made in the invention 
without departing from the spirit and scope thereof. 

For example, the contact hole having any shapes 
other than the comb-teeth shape can be used at least the 
contact hole has a long internal circumference. 

Even if the contact hole has planar form as shown 
in the FIG. 2(a) and (b), the internal circumference of 
the CCB is longer than the one of the spherical CCB bump. 
Therefore, the same advantage as the embodiment can be 
obtained . 

EFFECTS OF THE INVENTION 
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The typical examples of this invention disclosed 
in application are described simply as follows. 

By providing long internal for a contact hole when 
depositing a base film in the contact hole, which is 
formed with the aperture formation on a semiconductor 
wafer, and bonding the CCB bump on the surface of the 
contact hole, the external circumference of the CCB bump 
formed in the contact hole becomes long. Thus, the CCB 
bump, wherein the volume of the fringe part is larger 
than the central part, can be obtained. 

As a result, the density of the current flowing 
through the CCB bump becomes relatively low, so that the 
electromigrat ion in the fringe part can be prevented. 
Therefore, the connect reliability of the CCB bump 
increases . 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 (a) to (d) shows the production method of 
the semiconductor device, 

FIG. 1 (a), (c) and (d) are sectional view of a 
wafer, 

FIG. 1 (b) is the enlarged perspective diagram of 
a wafer showing the shape of the contact hole, and 

FIG. 2 (a) and (b) is the plane view showing the 
form of the contact hole in other embodiments of this 
invention . 

1. . . semiconductor wafers, 
2 . . Si3N4 film 
3 . . . Al wire 



Glass overcoats 
Contact hole 

Base film 

Photoresist 

Solder layer 

CCB bump 



§ B $1^|^/t(JP) ® » MF ffi H 4i BS 

©^Bfl^fr^aCA) ^Fl- 191 451 
©int. ci. « msm* ©&m ^ 1 m 1939) 8M 1 b 

H 01 L 21/92 C-6708-5F 



®n fig BS63- 14435 

@& S3 BS63C1988) 1 M27B 

BB§fe-ti> 
BHSI-tr > 



w m & 

1 . 16 SS <D £ *fc 

z . 1* ft d? * ® tf ffl 

^eti-r^^sw^cDsscg^ i g k a © ^ aj 

3 . £ m © ffl *i ig PJI 

* & Hflti s CC B/*yr?rfft5*i?*$BO 
S <S tt Hf i= W L . CCB^yyotfKfiattfin 
cai3LTt!a«Sffit:|igr5 *> <0 77 £ £ a 
C fig # cd a ft ) 

t ^ * - 9 a. (a£> 73ffi±ici0^$n/ccc 



T s „ p *o s 7 y ?yf ¥ *9 {* g s o 

± E C C B v y o ig Ji f* i: -3 t> r li , 19 7 
5 <f- v 7 n 7 h ;u a ( McGraw-Hi 1 I. f nc ) % ?T „ 

h . x > >>' - T y BASIC INTEGRATED CIRCU 

IT ENGINEERING) j P I 0 4 - P 1 0 -6 K E « # 

^ ® S S 11 v 4* ijf # * x ( JSi T , x ^ i t> 
■5 ) O A £ ffi S! ^ U , t ^ © ijf S3 l: ^ y # 

9 y * - ^ b BE U , c o 3 v ^ ^ h * - * 1*3 ic: 

? o a ( C r ) / ( C u ) / & (Au) /J ±T © 
^HH^*s>A£4Ti6jB! ( B L M ; Bump Limittin- 
g Ueta ! ! urgy ) * $ # 0 u tz & , $ ^ICCCOT 

itsaatoatsic^x ( s n ) / ta (Pb) ^^/ic* 

x ^ ^fT-jrUlltOCCB'O^^ 



-249- 



(2) 



ftmW- 1-19 14 5 1 



L L # £ . ± S2 7 y v 7 * y 7 ic i* ^ r li „ 
x u ^ |. o t / u - •> 3 >K££CCB'<>;/ 

r « fa ■& * ccB'<>yn*A&m&mtiz>±^ 

©"fSn fc> £ X 7 J.a-T-f;7*v — •> a y ^ 
S4t C C B'<>'7'ft&ffi.nZ>'Zm<D&&. 

^CCB^y^O + 'OaiJiO t»SSIB ( £ B SB ) 
T <fc 0 Si < tt£f£fS]#&£/;i6, Ji If SB <D S nig 
? * P bfH^##&LT*-cic£i&gs#£l;g< 

* L T , CI © 3£ ^ & JC & £ U . CCB^ 

L * d i IC 5 „ 

CO^^tt. CCB><^7'cDi?iai5):%it i 5 

i U ? M -^f / u - ^ a > i; o p t li , #1 *. If * 

r &8 fD 5 6 *p ffi ^ ? 'ffl if#£#i*(*t**46BH&S 

C ft ffl 3 

lie i//:? acj:nif, a > ^ ? v .+ - ^ ^ ^ 

£ < £ to , (DftS^^t^^^ocCB'O 
^ i it ^ 1* 4 i , HSffiOtta^^/fciBOttaic: 
hh ^ T tg *t &S ic ^ -5 < 5 o © 4 ti , =j > ^ ? K 

+ - a o i a i« « n» c c B^yrittRrs 
-c n ic s ^ ©ccB^'/r©@i5Ri:i«n5 

^ CS£ ® fit # *§ # ft IC (R < H Z> iz & ^ x 
u ? j> a 4 ^ u - B v©£S£;0<BSiJL$n£ o 

(2) 4 iz „ 3 > ? 9 I- * - SB © Iff te ffi fit $> ffi tt 

as I: R "C? & 5 . 
C 35 » 09 ) 

m 1 BJ (a) - (d) It , *5&MO-|?Ifi©|-C«S^aj 

1 SB (a) , (c) if J: c c £d) li , 9 — "»cE>S6SIBfffi!a» £ 
I ESI Cb) I* , h-h-;K!>)S«^^t9i^ 

o««B*£*s*»ig-c*5 a 



?«!BI¥1-191451 (2) 
tt £" i= *>- io x » » * n T tr* 5 a* , c o x 7 h o 

T -f - ^ b vi:t2fi9t4CC B v y O ffi fi» 

* & ?8 © g £j Ii . ho-r^>ru 

ic t£ Z> T * 5 o „ 

©©as^mmicttSB-rntf, K<D & K) V $> 5 a 

T fa "5 . i^o«ffleiiai!Sii:»pft 

ffc <* fl 3 >- ? 9 h *-^rtiCTJ6Bt*ttSJJBB£ 



4 r , ifl © o 


x ^ 7* o t x i; ^ 0 r 5 i ^ I 


<z> m a & & m ® ic 


m%.<D&m®n'<?-y ( eh ^ 


r ) * ^ a l x 




C V D tt i: i o S 




& t> T , * h v 


*>' ^ 1- / K ? ^ x v ^ V ^ C «t 


0 . -t IS S i 3 N * 




I E « 3 * s m $ 


■ti- a v ^lilf, X ^* v 9 r; 


^ IC 0 . t? x /N 


I 5) 2i i i: S i O 3 h a z> if 


5 x {£ SI 85 4 ^ t£ 


«0fiit5 < 3* 1 EI (a) ) „ 


iK T- . ± £ If 


5 ^ » 31 S? 4 © £ ffi ic .-*« ^ u •>* 


* * * ta % B IZ U 




X y ^ V ^ ^ ?T ^ 


, =i > * * h*-4.s*js«t 






-tow. ± id * 


h u ^ (■cO-5 r ^.^"<^ — 


< icfittiti: 


i (c J: o . SSlElfcJlC7SfJ;-5 


ic „ ® j& ift < 


L ft it ^ 'i T a v M h * - ^ 



5 if- % y> n 6 „ 

C © «t o iC I t (5 n /: 3 v ^ ; h * - ^ 5 |i % 

O <t *5 ^ R ft) 3 ^ ^ ? >ir-~ J ru>it^i"5<i:, 



-250- 



(3) 



1tBB¥ 1-19 14 5 1 



b <o t ti £ . 

x_ If . ? o a (Cr) / S3 <Cu) / & (Au) 

tt£©»fc*fc«B*£tt&TJ&R6 * & iff S & L 

ft x 9 I « 1 0 ft i IC * i- u*>-* h I jg 

^ J £-$§nLTTi& & 6 * CD & B5 ic x 

* (Sn) i* J; » (Pb) ^^/iS^fflSS8^ 
^tJ^Kt S (S I ISKO) . 

fc^v* ± se * h u x ► 7 * efc c/ * to s e (c 

T ^ i L / ' & , •> x ^ i ^ ij 7o-^p*3(CffiAt 
T¥EJ« 8 * » B Ad Ift t 4 C i C J: 0 , C C B ^ 



^¥1-191451 (3) 
5«rt8Bi:)Bfi3nfccCB'<yr 9 is, © n 

'<>^ittKLfc«** ®&88©{*S!#*^gB© 

Z ti il £ 0 . C C B y 7* 9 Ortffi*38Ji<jlE 
n £ f£ s *©J3&53©?3tiS®£a<*§**ttlC{£</x 
* a6 . S S SB c f 4 i u ; h o ^ 4 ^ w - ■> 

C2) . J: E (i) tc £ 0 . CCB/oyojmimiti, 

ic/^^^fsj.tL, & & © is t,> ^ 3? t* s g 
^ ti & „ 

55 1= & # "C £ 5 „ 

C3-3*J*tttf|EK!SL*:#. * % !fi |* ft ae a 
W i: E! £ * n 5 © t li < , * o.gg^ Ssi i 



W if , ? s f ? h * - ^ li ^ t 

jb « -t? a nif , <u®«ofeoK:Bss$nst> 
© r i* < . ^njytt©^*©^^®^©^^^ 
«J & r- £ o 

W * If s m 2 SI (a) , (blc^f i^^g^^^ 
"T £ =j V ^ ? h * - IC i> t'* T t> ^ * © F*3 £ 

# © c cB^vro-en«tt) k & < u & tz#> 

c » w cd m 3 

# ^ k £ ^ r §s £ n * imj! © -5 -5 ft « * t 
cDCi^tftisftSjSfrs^fflfliirK^tni;, t 
ie o ia o t- a 5 o 

l£ 3 n fc a v # 9 > *-^WICT%jK J &IS*«5ffi 

J: 36 3 * ? h*-/u^^©^HS*<S<^-5J: 

/^ICJBliZ^noCC B/orcD^iSi<S< 
Z> tz£ ^ ® » SB © i* fft a< 4 s *o m CD t* 81 K i£ r la 
*f is ic * # c c b v ^ # & ^ n 5 0 



51 3= 

a ~7 

c c 
m 

-\ cD 

1 



ft # *B 

-f ^ u 
& > 
S5 © PBJ 
1 12! (a) 
CD Si iS 
1 El (a) 

1 S3 Cb) 
5 SB $£ 

2 Hfe) 
? h * 

• A I 

U v ^ 



-*>b ^CD^^^R&ih^n^Ci^^ 

* l» IS 

-(cDli^^Bjo-^^^-^^^^yj^ 

s * x it jsa ir r t cd N 

. (c) *f Jt CP (d) |± x ^ CD SB Off ® S| N 

* » ft SI . 

. $>) it * & w co ik z> n m m t- * v z n 

* ^ 9 x ^ , 2 * • S i , N , JK , 3 

4 • ■ ■ 5 x RaRs 5 • • 
6 • • *T&&. 7 • ■ • 
K 3 ■ • - ^SS!, S • • • CCB 



ft a a ^? m. ± /h jii 




(4) ftffiW- 1-19 14 5 1 




